Abstract. Recent attempts to consider isolated particles and real constitutive wave elements as localized, extended spacetime structures (i.e., moving within time-like hypertubes or branes are developed within a causal extension of the Feynman-Gell-Mann electron model. These extended structures contain real internal motions, (i.e., internal hidden parameters) locally correlated with the "hidden parameters" describing the local collective motions of the corresponding pilot-waves. Recent experimental evidence is briefly discussed.
INTRODUCTION
Recent developments in the causal stochastic interpretation of Quantum Mechanics are presented to aid interpretation of new observations in Electromagnetic Theory associated with O(3) invariance and photon mass. [1] [2] [3] [4] [5] These "hidden" parameters describe internal motion within extended particle elements associated with a Feynman-Gell-Mann type causal electron model. They are related in this work to an extended version of the causal stochastic interpretation of electron theory based on the introduction of real internal spinning motions within the particles, and guiding pilot waves constitutive elements. T his procedure can be interpreted as a local correlation between these new internal motions and the "hidden parameters" describing the collective external pilot-wave motions already introduced to represent the Feynman-Gell-Mann pilotwave motion [6] .
This attempt to re-examine electron theory in the causal interpretation of Quantum Theory in terms of new internal and external mo tions is justified by the set of problems and questions left open after the astonishing success of QED predictions. Here we mention only:
• The problem of the electon's size (i.e. the discrepancy between its Compton radius 16 This introduction rests on an extension of Maxwell's Theory of light to interpret recently observed phenomena [7] [8] [9] . It is based on Dirac's suggestion [10] that the vacuum is a real physical medium built of a covariant polarized distribution of electromagnetic waves which carry excited linear Maxwellian and nonlinear soliton type photon waves ("piloted" by linear waves) [11] . If this is true one can introduce
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• Nonzero electric field divergence and nonzero electron conductivity in vacuo tied to nonzero photon mass [1] [2] [3] [4] [5] corresponding to a non-expanding universe cosmology [4, 12] . • New extended charged particle (electrons and photons) models built with point-like EM charges rotating around a center of mass [4, [13] [14] [15] as discussed here (see Fig. 1 ).
Since in this model the pilot wave and the piloted particle are composed of extended elements (cores), we start with the assumption that each individual element moves within a time-like hypertube 1 which contains:
• A distribution of conserved energy-momentum, T µν (satisfying 0 T ν µν ∂= which recovers all internal and external interacting fields. As one knows [4,13-15,] this implies the existence of a covariantly defined centre of mass, () Y µ θ where () θ is the proper time along Y µ 's path [16] . Its internal mass distribution can be assumed to be contained within a re lativistic spinning sphere (in Y µ 's rest frame, 0 Π ) of radius R around an axis of rotation centered on Y µ with a moment of inertia 2 
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ImR = in such a way that its equator rotates with a velocity c ; in 0 Π [13] . This spherical mass distribution can be assumed to behave, for all practical purposes, like a rigid mass distribution [17] so that an external force applied to it can be separated into two components. i.e., a)
a translational force on Y µ b) torques around Y µ and X µ .
• τ . This assumed distinction between mass and charge distribution, corroborated by experiment on individual electrons [13] , implies 1) that EM charge e is contained in a radius E RR = in X µ 's rest frame, ;
Σ , 2) that X µ moves with a velocity vc ; on the core's equator: and
• That there is an attractive (gravitational) force between Y µ and the small mass m ∆ of charged elements contained within the neighborhood E rR ≤ of () X µ τ in 0 Σ . described in terms of new collective parameters (density, etc.) which imply the existence of waves and piloted soliton-like particles constituting the individual micro -objects analyzed by the Quantum Mechanical formalism in its causal stochastic interpretation [18] . In the last part we shall briefly discuss recent experimental results which can be interpreted within this model.
INTERNAL MOTIONS OF PARTICLE INDIVIDUAL EXTENDED ELEMENTS IN TERMS OF CAUSAL COLLECTIVE BEHAVIOR
If an individual electron is described 1) as a real wave, Ψ comprising extended elements which can be analyzed in terms of collective mo tions propagating on a covariant stochastic subquantum Dirac type aether [19] , and if 2) these collective motions can be analyzed in terms of average drift motions within time-like hypertubes (2-branes) combined with stochastic random path perturbations (like molecules in a gas), then we can introduce at each point, Y µ a scalar density, () Y µ ρ of these extended elements and the internal parameters, A yield an average value <A> at () Y µ θ : where θ defines the proper time along the average drift path followed by the condensed density, (/0) dd ρρθ = within the collective motion. If the collective motions contain a non-dispersive soliton-like particle like conserved density concentration, ( ) ρθ tied to nonlinear terms in the wave's equation, the ρ 's will follow an average drift line (plus random fluctuations of course) so that the linear part of the Ψ field can be considered as a pilot wave. The model implies that the average individual extended element's internal parameters are related to known electron properties, so that the following description of free extended wave (and particle) elements resemble a classical extended electron model proposed by MacGregor [13] , Mckinnon [20] Ignatovich [21] and Vigier [6] . The starting point in this model is that each basic constitutive electron element contains a rotating pointlike charge e within an extended structure (as initially suggested by Yukawa) and that this charge (centered at X µ ) undergoes a helicoidal motion of constant radius Since FAPP there is a central constant force between X µ and Y µ we can also define an internal spinning motion of the elements of the system within their time -like boundaries by their angular momentum tensors, . S αβ Following MacGregor [13] these properties can be visualized by assuming that the cores and soliton electrons behave like rigid relativistic bodies in the sense:
• That all pairs of its internal extended elements are separated by constant space-like relativistic intervals during their motion;
• That if one characterizes each internal point-like internal element by a coordinate, z µ in the rest inertial frame 0 
where M represents the electron's and core's magnetic moment. This is not enough, however, since we know from our spin-1 2 model, [13] 
associated with the increased radius volume, 3 .
Q RR =
The associated gyromagnetic ratio of the electron thus becomes 2 2 mc g Je µ =⋅= (14) and the angle between the two axes of rotation ( centered on Y µ and X µ ) corresponds to the value ( ) arctan1354.70. θ =±=± This is to be expected, since it has been shown that the corresponding quadrupole moment vanishes in that case, so that angular energy-momentum conservation, as confirmed by experiment, and the central force between Y µ and X µ , are automatically preserved.
In 
In this model the electron has a very small charge radius R F << 10 -16 , an extended rotating charge and a mass and EM field distribution (around Y µ ) with s = r h where the centre of charge X µ has a velocity . c ;
DIFFERENT MOVING MASS AND ELECTROMAGNETIC ENERGY-MOMENTUM DISTRIBUTIONS IN INDIVIDUAL EXTENDED CORES
Within the classical and relativistic theory the transition from point-like elements (associated arbitrarily with Ψ waves endowed with mass, EM charge, spin, etc.) to extended ele ments into the hydrodynamical description of field behavior has evident qualitative consequences. The corresponding Lagrangian and Hamiltonian formalism now contains two types of variables associated
• With the internal elements' motions located at any given point, and
• With the average collective motion of these elements around the said point, which correspond (i.e. react differently) to the local and external interaction around this point.
In other words, a description of a fluid recovers the description of its individual internal motions and the description of its waves' collective motions, described in terms of different internal parameters.
To clarify the consequences of this point, introduced some time ago in the literature [17] let us first briefly recall the extremely simple case of a relativistic fluid built with rotating rigid spheres of rest mass M o , radius R and spinning around an axis with equators moving very close to the velocity of light, c. As a consequence of this rotation, the relativistic spinning mass,
M o and the internal measured density of the mass remains constant. Also as a consequence, the relativistic moment of inertia, I becomes larger than the corresponding non-relativistic moment of inertia, (1/2) s IMR = due to the increase of mass at a distance from the axis of rotation. The spin angular momentum of our relativistic spinning sphere then becomes [13] JI ω = r r (19) where ω r represents the angular velocity which satisfies the relation in our model. We thus get
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s JMRc =⋅= h (20) If we consider angular momentum seen from an external point just outside the element's equator -an expression which implies that all diameter points external or on the equator satis fy, with respect to its centre, O, a relation similar to the usual Heisenberg equations for each value of r < R. This description of an extended relativistic rotating massive sphere does not include electromagnetic charge. This model is thus insufficient since it does not apply to electron theory and corresponds to a massive neutrino if one assumes that it is held together by gravitational interactions [25] .
If there is equilibrium between the centrifugal force and the attractive gravitational force along Y µ and X µ relation (19) yields a new realistic interpretation of the physical nature of Planck's constant [4] which is now related to the angular momentum of our model, which only depends on the s RM ⋅ product, a property which can be experimentally tested.
An extension of this chargeless model to an interpretation of electron motion has been proposed by Mac Gregor [13] . One adds to the model a very small localized distribution of charged matter on a core's equator, i.e., of total mass, m δ carrying a charge e and radius R E « A, carried with a velocity c (FAPP), so that the whole model rotates as a block in the rest frame of O. This pointlike charge distribution is the source of electric and magnetic self-fields (denoted E r and H r ) influenced by external EM fields and held together by its own self-fields (since it behaves qualitatively like a Tokomak current pinched by its own magnetic field) with negligible electric self-energy W E and small magnetic self-energy, At this stage we consider the physical reasons for the real spin axis orientation from the observed orientation, J z with ( /2 J = h ) in an external inertial frame. As one knows. An equatorial loop current produces in general observable multipolar electric effects, since its real rotation axis is not parallel in general to the axis observed in the experiments. Now one knows that in relativity theory the separate conservation in motion of angular momentum is only possible within a central field of forces. Since this is the case for our model, if we assume that the real interactions associated with measurement processes do not modify the magnitude of internal spin J which corresponds to values, ,, This also implies, as shown by MacGregor [13] , that the forces associated with a J (or magnetic moment) of a charged particle, when combined with the internal central forces of the model, a reorientation of the core's real physical orientation in space -so that the angle between the real rotation axis J r The model yields a direct interpretation of the gyromagnetic g factor with 2 /. ec α = h As for the spin and the radius, one must distinguish for the same real physical reasons between the observed and real intrinsic qualities in that case. The preceding physical interpretation (justification) by each individual core element of QED predictions implies some interesting consequences, i.e.:
a) The proposal that the internal charge core of the electron undergoes internal oscillations equivalent to the presence of an internal electron current, implies that Planck's constant h , initially discovered as a consequence of the collective behaviour of black-body radiation, is in reality a constant related to the electron's internal charged core rotation (the original Stoney [4, 26] ). Its constancy can be shown to result from the self electromagnetic fields [27] . b) The existence of stable internal oscillations is evident in this model. Following Maxwell, the charged core's oscillations imply accelerations. As the core accelerates, it must, by Ampere's law, build up a magnetic field. That build-up. by Faraday's law, will induce an electric field, whose direction, by Lenz's law, is opposed to the acceleration, so that its acceleration is the cause of its deceleration, which will reduce the magnetic field and induce a Faraday electric field since this process accelerates the core again.
This explains the core's internal oscillations. As discovered by Beckmann [28] if the frequency of the velocity of oscillation is v and the average velocity v (about which the velocity fluctuates) and if the distance measured along the paths of Y µ between the points at which the electron attains successive maxima of its fluctuating velocity is λ , one sees by elementary kinematics that we have the relation vv λ =
where λ is the length associated with one revolution of X µ around Y µ . The determination of the extend internal core's distribution of electric charge, () x ρ and the possible forms of the corresponding self-induced electrostatic field in the frame of () X µ τ have been discussed recently [29] . Assuming that ε and 0 ε represent the permittivity of the medium inside and outside the rigid (26) so that if we take into account the oscillation of X µ around Y µ then As discussed above both distributions are spinning, and as shown by Mac Gregor [13] , at different angular velocities can be treated as "rigid" FAPP in the relativistic sense of the term. As one knows, an external force applied to this type of rigid body can be separated into two components, i.e.:
• A translational force that acts through the mass center;
• Torques that act through the charge and mass centre; from which one can predict the existence of a helical channeling window (Mott scattering) in electronpositron and electron-electron scattering, presently suggested by various experiments [20] . 
CHARGE AND SELF-ELECTROMAGNETIC FIELD MOTIONS WITH FREE EXTENDED CORES

SPINORS AND WAVE EQUATION DESCRIBING INTERNAL ROTATIONS OF EXTENDED CORE ELEMENTS
The transition from point-like to extended core elements implies (in our model) the existence of internal rotations. These can be represented in various mathematical languages such as the tensor and spinor languages. For internal motions, the question is how they are related to Y µ and X µ .
Of course, the description of such collective motions can be developed in different ways. The simplest is to split spacetime into small 4-volume elements into which we define average variables which correspond
• To the average values of the core's internal motions within such domains; and
• To the average values, such as the density, ρ the drift current, etc. of the quantities which characterize locally these collective motions and to describe their evolution within drift hypertubes, recalling that the evolution of such quantities along paths tangent to a 4-vector, r v associated with a proper-time, τ is given by () Av µ µ ∂⋅since we are now dealing with conserved densities.
This amounts to a description of a collective wave in a fluid where we have introduced the variables which connect the local average internal motion of its constitutive extended elements (such as spin) with the external variables associated with the collective motion of neighboring particles in contiguous hypertubes (like pressure), a process which enlarges the usual Maxwell-Boltzmann description to local average internal elements' internal motions and implies that the wave equations of Quantum Mechanics describe simultaneously collective measurable (i.e. probabilistic) external and internal motions. The utilization of vectors or spinors in this description is thus only a matter of convenience.
If 
  
where θ is the angular displacement along the great circle which now represents a core rotation of 2θ about our z-axis 3 . In such an extended rotating core model a rotation that is a linear function of time is referred to as spin [36] . With our notations the corresponding rotation is thus represented by the operator Mc c ω = h (46) we see that the relation (44) (which represents with new parameters the core's internal rotation) takes the classical form of a Klein -Gordon equation (16) 
an astonishing fact indeed, since we now connect spin with mass in a discreet extended clock-like wave element. This is not all, however. The similarity to the Feynman-Gell-Mann equation appears immediately.
COLLECTIVE CORE MOTIONS
The Lagrangian description of a set of core collective motions (waves) evidently implies physical (i. (58) with the help of the quaternion formalism introduced by Battey-Pratt (38), we can physically interpret the terms appearing in relations (57).
One first remarks that, as already published and dis cussed in the literature [1, 6, 17] and without the constraints (53) and (54), the relation (48) 
Any attempt to describe the average internal behaviour of a localized particle -like wave packet "piloted" by an external linear wave raises the problem of the physical stability of the particle aspect of matter. If observed extended elements of particles and pilot-waves are extended wave packets, which thus recover internal motions, can one describe them within the frame of the usual linear wave equations or should one add non-linear terms to those equations to endow them with non-dispersive (non-spreading) properties at least during their lifetimes? This problem has already been discussed in the literature by de Broglie et al. [38] and we shall only briefly summarize here some established results related to the present model. In order to satisfy observed physical properties of quantum particles, the first property is that if we consider each wave element (in the pilot wave and in the particle-like soliton) as bilocal structures with an internal centre of mass around which spirals a point-like centre of charge, the average motion of individual particle elements (i.e. constitutive pilot-waves and piloted solitons) should be considered as an approximate 
The second property is that if the components of the (average) wave function , satisfy the same wave equation a non-linear term can be introduced into it, which would only be effective (big enough) inside the extended soliton part. This would also explain the piloting mechanism.
As a possible solution we shall only present here an extension of the solution proposed by Mackinnon. The assumption of extended particle cores (with internal, R µ m otions) implies, of course, the introduction of different Lorentz frames. Indeed, to describe them one should add to external observer frames Σ (one passes from one frame to another by a Poincaré transformation):
• An instantaneous, comoving inertial frame whose origin, Y µ is at rest and its Lorentz frame has 43 /,, M adYdaR µµµ Θ≅ ; so that the orbital rotation of X µ vanishes;
• An instantaneous comoving inertial frame , 0 I whose origin, X µ is at rest and its Lorentz frame In this model internal/core (17) and particle oscillations beat in phase with the external zero-point frequency of the extended pilot wave elements.
DIVERGENCE OF THE ELECTROMAGNETIC FIELD
In this chapter our discussion has centered primarily on properties relating to extended electron dynamics; however as discussed in detail elsewhere [14, 15] the model applies equally well (as summarized in this and the next section) to internal photon motion and integration of the EM and G fields. A non-vanishing divergence of the electric field given below can be added to Maxwell's equations which results in spacecharge distribution. A current density arises in vacuo and longitudinal electric non-transverse electromagnetic terms (i.e. magnetic field components) appears (like 
POSSIBLE NEW CONSEQUENCES OF THE MODEL
Since such models evidently imply new testable properties of electromagnetic and gravitational phenomena we shall conclude this work with a brief discussion of the points where it differs from the usual interpretations and implies new possible experimental tests. If one considers gravitational and electromagnetic phenomena as reflecting different behaviors of the same real physical field i.e. as different collective behavior, propagating within a real medium (the aether) one must start with a description of some of its properties.
We thus assume that this "aether" is built (i. • the possibility to propagate such field variations within the vacuum as first suggested by Dirac [43] .
One can have internal variations: i.e. motions within these sub-elements characterized by internal motions associated with the internal behavior of average points (i.e. internal center of mass, centers of charge, internal rotations : and external motions associated with the stochastic behavior, within the aether, of individual sub-elements. As well known the latter can be analyzed at each point in terms of average drift and osmotic motions and µ A distribution. It implies the introduction of non-linear terms. 
Eliminating the mass term between (31) and (33) In this work we shall follow a different line of interpretation and assume that if one considers particles, and fields, as perturbations within a real medium filling flat space time, then the observed deviations of Newton's law reflect the interactions of the associated perturbations (i.e. observed particles and fields) with the perturbed average background medium in flat space-time. In other terms we shall present the argument (already presented by Ghosh et al. [44] ) that the small deviations of Newton's l aws reflect all known consequences of General Relativity.
NEW BACKGROUND CONDITIONS OF THE DIRAC VACUUM
If one assumes in conjunction with the de Broglie-Bohm-Vigier Causal Stochastic Interpretation (CSI) of quantum theory [18, [45] [46] [47] that de Broglie matter-waves describe a wave-particle duality built up with real extended space structures with internal oscillations of particle-like spin, it is possible to justify Bohr's physical assumptions and predict new properties of a real Dirac covariant polarized vacuum [10, 45] .
Bohr's major contribution to modern physics was the model of photon emission-absorption in Hydrogen in terms of random energy jumps between stable quantum states and atomic nuclei. This discovery was one of the starting points for the Copenhagen Interpretation of quantum theory. We suggest this structuralphenomenology by general covariance applies equally as well to the symmetry conditions of the Dirac vacuum backcloth also; but as one knows the purely random description of quantum jumps suggested by Bohr is obviated by the CSI of quantum mechanics [18, 45, 46, 48] suggesting this interaction is piloted. We feel the CSI interpretation is required for our exciplex model to work because it is the internal motion of a massive photon that enables coupling to the Dirac vacuum. Some experimental evidence has been found to support this view [48, 49] showing the possibility that the interaction of these extended structures in space involve real physical vacuum couplings by resonance with the subquantum Dirac ether. Because of photon mass the CSI model, any causal description implies that for photons carrying energy and momentum one must add to the restoring force of the harmonic oscillator an additional radiation (decelerating) resistance derived from the EM (force) field of the emitted photon by the action-equal-reaction law. Kowalski has shown that emission and absorption between atomic states take place within a time interval equal to one period of the emitted or absorbed photon wave. The corresponding transition time corresponds to the time required to travel one full orbit around the nucleus. Individual photons are extended spacetime structures containing two opposite point-like charges rotating at a velocity near c, at the opposite sides of a rotating diameter with a mass, Emchv == . Thus a new causal description implies the addition of a new component to the Coulomb force acting randomly and may be related to quantum fluctuations. We believe this new relationship has some significance for our model of vacuum C -QED blackbody absorption/emission equilibrium [4] .
The result from real causal interactions between the perturbed local background "ether" and its apparently independent moving collective perturbations imply absolute total local momentum and angular momentum conservation resulting from the preceding description of vacuum elements as extended rigid structures.
4. The remarks in Comment 3, lead mathematically to new notions about knots and links in three dimensional space that can generalize the role of knots and links in both string theory and in Chern-Simons theory. In both of these cases the embeddings of one-dimensional manifolds (or tubes about one-dimensional manifolds) are augemented by extra structure that is called out as internal structure or the structure of a gauge field on a bundle over the three-dimensional space. In all these cases it is the relationship among these structures that is of consequence for particle properties and particle interactions. What we need to think about on the mathematical side is how to hold the context of a knot with extra structure when this structure has global complexity as does a gauge field or a string quantization. The notion of external/internal that is challenged here will potentially lead to new mathematics and new physics.
5. The point of view taken here also challenges the strict notion of measurement in the Copenhagen/von Neumann school of quantum mechanics. Particles being field structures should not have their measurements treated as an idealized projection to an eigenstate, but rather, the entire context of the measurement should be taken into account as a quantum field theoretic phenomenon. This is more complex, that a simple projection and it is more realistic, more geometrical and more topological. It will be worth the effort to find this richer formulation of measurement in relation to geometric/topological particle structure.
APPENDIX II GENERAL COMMENTS BY PETER ROWLANDS
The paper describes a model of particle structures extended in space-time, with structural features incorporating 'hidden' parameters which describe 'the local collective motions of the corresponding pilotwaves'. This is part of a long-term project by Vigier in applying the pilot wave model of de Broglie to overcoming some of the problems inherent in the Copenhagen interpretation of quantum mechanics. The conclusion to the paper says that the semi-classical model proposed is 'too simple', but that it suggests a way of linking particles with proposed internal structures with atoms and molecules which are known to have such structures.
Present experimental evidence is consistent with a point-like structure for fundamental particles; data from Penning traps suggests that the radius of the electron, if it exists, must be less than 10-22 m. String / membrane theory, however, has proposed that fundamental particles can be represented in some sense as extended objects, which would help to overcome the problem of infinite self-energy needing to be removed by renormalization, and the finite size is linked to the brane concept in the abstract of this paper.
A point-like structure for particles does not mean that the particles will behave as point-like in a classical way. There are aspects of particle behaviour which generate properties akin to extension, even in a point-like particle -for example, vacuum polarization, Zitterbewegung and the related Lamb shift. There are also the classical radius, relating mass and charge, and the Compton radius, a measure of the particle's mass. And, of course, Heisenberg uncertainty means that a point-like particle cannot be located at a classical point. In addition, aspects of quantum systems can often be usefully modeled by semiclassical approaches, e.g. the Bohr theory. So, even assuming a Copenhagen interpretation of quantum mechanics and a strictly point-like structure for a fundamental particle, it is relevant to ask how far a model of an extended structure can encompass such intrinsically quantum properties as Zitterbewegung. The value of such a model, therefore, does not necessarily require us to prove it to be true, but depends on the extent to which we can use it to generate results, especially numerical ones, for experimental investigation and extension of theory into new areas.
p. 3 Equation (5) is of interest because the factor 2/3 makes it close to the expression that Heaviside obtained for the mass (m) produced by a sphere of radius r, with a charge e uniformly distributed through it: was more important than the 'classical radius' (Zero to Infinity, p. 612), and certainly with respect to the polarized vacuum, Zitterbewegung, etc. (Something like this or the classical radius connects directly with the electron mass, which derives from Zitterbewegung. This is also true of the Compton wavelength.) Of course, an electron is not a diffused sphere of charge, but this is not a totally inaccurate expression of vacuum, which, from the electron's point of view is a series of 'virtual' positron-electron pairs. Vacuum is nonlocal and so fits in with a picture of a diffused concept of charge rather than a localized one.
This also fits in with the formula (6) on p. 4, where the relativistic spinning mass is 3/2 times the rest frame mass derived from the classical radius.
I also have a long-standing calculation of the vacuum energy of the universe (the so-called 'dark energy') being 2/3 of the total energy (Zero to Infinity, p. 605), and I have also related this indirectly to the 2/3 in the electron mass calculation. This is a prediction by about 20 years of the experimental result (early versions date from 1979, 1982, 1992, 1994) , not a retrodiction.
p. 4 Descartes is quoted as the originator of vortex-like atoms. I certainly accept that vortices are fundamental to Descartes, but am not convinced that this extended to vortex atoms.
p. 7 'unique spin orientation in space-time'. The nilpotent formulation of quantum mechanics defines the uniqueness of fermions solely through the instantaneous direction of the spin axis, which contains all the information that is known about a fermionic state (Zero to Infinity, p. 144). The nilpotent formulation derives from a double vector space, one space being defined as ordinary, observable, space, the other as unobservable, vacuum, space (see the accompanying paper, P. Rowlands, Dual Vector Spaces and Physical Singularities). The uniqueness of axis is in both spaces.
p. 18 The diagram immediately calls to mind the work of two contributors to PIRT 2010 (and earlier meetings). A. Giese has a particle model with + and -charges rotating round each other at the speed of light. G. Grantham has a vacuum that is made up of a lattice of electron-positron pairs. I think of both of these as being a kind of model of Zitterbewegung, which I have as occurring at a particle 'singularity', on the boundary between real and vacuum spaces. (See P. Rowlands, Dual Vector Spaces and Physical Singularities) So I think of an extended in structure in real space as being like a 'physical' semiclassical model of the more abstract and quantum mathematical structure of a dual vector space (the 'vacuum' space being a mathematical combination of all the unobservable parameters in physics -mass, time, charge). This also fits with the string / membrane concept, in principle, though it rules out any of the individual string models as being ultimately or fundamentally true. (P. Rowlands, Dual Vector Spaces and Physical Singularities)
